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Bluethonge has a significant economic impact, mainly due to the effect of the disease on animals (morbidity, mortality, 
reproductive insufficiency, reducced of milk production and animal weakening) and, in particular, disruption of 
international trade in animals and animal products. In the South-East region of Romania, in the period 2014-2017, 
animals with clinical signs specific to Bluetongue virus were identified.1437 domestic ruminants with a suspected disease 
were examined. Of these, 418 (29,08%) had clinical features similar to those of Bluetongue. The incidence of clinical 
signs in animals with suspected disease varied by species. Thus, the clinical aspects were present in 22,21% cattle, 
68,21% sheep and 1,54% goats. Following clinical examination, the simultaneous presence of several clinical signs 
specific for Bluetongue virus infection was observed in cattle and sheep. In cattle, the incidence of clinical signs was 
variable, most frequently reported conjunctival mucosal hyperemia, epiphora, sialorrhea, gingival ulceration, swelling 
and cyanosis of the tongue, nasal edema with ulcerations of the nasal mucosa and muco-purulent jet, circumcised 
necrosis at the level of the udder, accentuated weakening, congestion of the coronary area, torticollis, digestive 
disorders, exongulations and inability to move. The pathogenesis of Bluetongue is similar in cattle and sheep, so that the 
clinical evolution was similar in the two species. In goats, the disease evolved inapparently or with diminished clinical 
expressions: prostate condition, mucopurulent discharge, edema and nasal ulcers, cyanosis of the mucous membranes, 
curls and limping. In addition to the immediate losses, the onset of the disease can generate long-term effects, which can 
decisively affect the Romanian animal breeding sector. The ease with which the Bluetongue disease has spread, shows 
that the territory of Romania is affected by climate change caused by global warming, which allowed the transmitting 
vectors to proliferate and spread the Bluetongue virus to the receptive animals. 




In recent decades, Europe has become an increasingly exposed space for Bluetongue. The 
causes underlying the spread of the disease are diverse and as a result, the distribution has been 
almost uniform across the continent, including northern Europe (Wilson et al., 2009). 
In regions where the disease is endemic, “sentinel” monitoring programs involve actively 
taking blood samples from animals in sentinel groups to monitor the presence and circulation of 
the virus (EFSA, 2017). 
The etiological agent is a double-stranded RNA virus of the genus Orbivirus with 27 
serotypes that causes different clinical manifestations depending on the species (Mellor et al. 1995). 
In most animals, Bluetongue virus (BTV) infection develops unnoticed, but sometimes causes 
abortion and mortality in sheep, deer and other wild ruminants. 
The pathogenesis of this disease is not fully known but it is known that the etiological 
agent is transmitted for sure by females of hematophagous insects that become infected with 
Bluetongue virus by consuming the blood of infected animals. In the body of culicoids, the virus 
is located in the salivary glands, so, during feeding, culicoid females transfer the virus to the body 
of host animals. Once in the bloodstream, viremia occurs, and at this stage, the viral genome can 
be identified in the blood. Cattle have a prolonged period of viremia and most viral serotypes do 




not produce clinical manifestations, so cattle have a particularly important role in the epidemiology 
of the disease. 
Bluetongue virus has tropism for epithelium, located in the Malpighian and scaly layer of 
the tongue, lips, esophagus, rumen and skin. An inflammatory degeneration phenomenon occurs, 
sometimes necrotic, and following the detachment of tissue platelets, erosions and ulcers form. The 
virus also crosses the placenta and affects the fetus by acting on the process of organogenesis and 
especially on the formation of the brain and neuronal precursor cells, causing hydrocephalus and 
cerebral hypoplasia (Perianu, 2012). 
In cattle, the disease frequently develops without obvious clinical aspects, except for 
serotype 8 (BTV8) which causes fever, catarrhal or ulcer-necrotic inflammation of the nasal, oral 
and coronary mucosa (Moga Mânzat, 2005; Perianu, 2012) . This serotype was first reported in 
Europe and which, in 2006-2009, caused the largest outbreak of Bluetongue in France (Courtejoie 
et al. 2019). There was an increase of abortions number in cattle in this outbreak, and in Belgium 
and the Netherlands, calves as well as aborted lambs had hydrocephalus and cerebral hypoplasia 
(Desmecht et al., 2008; Wounda et al. 2008; Van der Slujs et al. 2016) which led to the hypothesis 
that the circulating BTV8 serotype has the ability to cross the placenta (Courtejoie et al. 2019). 
The main objective of this study was to identify the clinical signs and symptoms specific 
to the infection with Bluetongue virus serotype 4, which evolved in domestic ruminants in the 
South-East region of Romania. 
 
Materials and methods 
During 2014-2017, 1437 domestic ruminants from some counties located in the South-East 
region of Romania were examined. The animals showed specific clinical signs of Bluetongue virus 
infection. (Figure 1.) 
 
 
Fig 1. The numerical distribution of ruminant with suspicion of Bluetongue 
 
During the study, the numerical distribution of cases was different, taking into account the 
zootechnical specifics of each county. Thus, in Galati County, 886 suspected animals were 
reported, 706 cattle and 180 goats. In Vrancea County, from 420 suspected animals 180 were cattle, 
236 sheeps and 4 goats. In Brăila County, there were 60 suspicions of disease, of which 50 cattle 
and 10 goats; and Tulcea County there were 71 suspicions of disease, of which 5 were cattle and 
66 sheeps. 
For each reported case, epidemiological investigations were performed and all the defining 
elements of the classical epidemiological reasoning were used: surveillance, investigation and 
epidemiological evaluation. Monitoring the health status of receptive ruminants is a tool of the 
passive surveillance of Bluetongue disease (Ord.ANSVSA 35/2016) 













The clinical examination was performed only on animals with suspected disease, and the 
clinical signs and lesions observed were mentioned in the animal observation sheets. 
 
Results and discussions 
Suspicion of Bluetongue depends on the typical clinical signs, the prevalence of the 
necessary vector insects and, in particular, the areas where the disease is endemic. Diagnosis in 
Bluetongue encounters special difficulties in areas where the disease has not evolved and is 
relatively easy to specify in endemic regions (Perianu, 2012). 
During 2014-2017, 1437 suspected domestic ruminants were reported, and of these, 418 
(29.08%) presented clinical aspects specific to Bluetongue virus infection. 
The incidence of clinical signs varied from one species to another, with specific clinical 
manifestations being present in 22.21% cattle, 68.21% sheep and 1.54% goats (table 1). 
 
Table 1 
Incidența rumegătoarelor domestice care au manifestat semne clinice specifice infecţiei 
cu virusul Bluetongue 
 
Specie 
Examined domestic ruminants 
Clinical signs/tested % 
Cattle 209/941 22,21 
Ovines  206/302 68,21 
Goats  3/194 1,54 
TOTAL 148/1437 29,08% 
 
In Bluetongue epidemiology, cattle have a particularly important role, due to prolonged 
viremia in the absence of clinical signs of the disease (Perianu, 2012). However, there is no 
explanation for the very high morbidity rate in cattle in Romania. 
Clinical examination in cattle revealed the simultaneous presence of several clinical signs 
specific to Bluetongue virus infection (table 2.). 
 
Table 2 
The incidence of clinical signs specific to Bluetongue virus infection in cattle 
Clinical signs specific for Bluetongue virus 
infection 
Cattle 
TOTAL No % 










Epiphora 206 98,56 
Sialorrhea 206 98,56 
Nasal edema 200 95,70 
Mucopurulent discharge 186 88,99 
Ulcerations of the nasal mucosa 189 90,43 
Lip edema 50 71,77 
Gingival ulcerations 204 97,60 
Swelling and cyanosis of the tongue 200 95,70 
Ulcers and necrosis of the udder 168 80,38 
Congestion of the coronary area 153 73,20 
Exongulation 92 44,01 




Diarrhea 101 48,32 
Increased weight loss 159 76,07 
Immobility 96 45,93 
Nervous phenomena 121 57,90 
Abortions  11 5,26 
Ulcers in the region of the posterior train 29 13,88 
 
The incidence of clinical signs in cattle varied according to the clinical course of the 
disease, so that 100% (n=209) cattle had hyperemia of the conjunctival mucosa, 98.56% (n=206) 
epiphora (fig. 2), 98.56% (n=206) sialorrhea and 95.7% (n=200) nasal edema (fig.3). 90.43% 
(n=189) animals presented ulcerations of the nasal mucosa (fig.4) and 97.6% (n=204) gingival 
ulcerations (fig.5), 95.7% (n=200)  showed swelling and cyanosis of the tongue (fig.6), 80.38% 
(n=138) circumscribed necrosis, ulcerations and crusts on the udder (fig.7). 
  
Fig.2.Hyperemia of the conjunctival mucosa and epiphora 
  
Fig.3 Sialoree and nasal edema in cattle Fig. 4. Edema and nasal ulcers 





Fig.5 Gingival ulcers in cattle Fig. 6 Swollen and cyanosis of the tongue 
  
Fig.7  Ulcerations, necrosis and scabs  located on the udder 
 
 
Due to muscle pain and damage to the coronary area, 45.93% (n=96) of cattle avoided 
moving and quadrupedal station preferring decubitus (fig. 8) and also 57.9% (n=121) showed 













Digestive disorders manifested by diarrheal discharges were reported in 48.32% (n=101) 
of cattle with clinical signs of Bluetongue and due to the prolonged decubital position, the posterior 
region showed inflammation with necrosis lesions and hemorrhagic ulcers (fig. 9). 
Fig.8 Decubitus and torticollis 




In Bluetongue, cutaneous hyperemia may spread throughout the body, including the 
axillary and inguinal areas (Perianu, 2012), but this symptomatology was not identified in cattle in 
our study. 
The clinical aspects in sheep were similar to those in cattle, but their incidence was 
different (table 3). 
Table 3 
The incidence of clinical signs and symptoms specific to Bluetongue virus infection in 
sheeps 
The clinical signs specific to Bluetongue virus 
infection 
Sheeps 
TOTAL No % 










Hyperemia of the conjunctival mucosa 195 94,66 
Epiphora 110 53,40 
Sialorrhea 205 99,50 
Nasal edema 206 100 
Mucopurulent discharge 206 100 
Ulcerations of the nasal mucosa 206 100 
Lip edema 205 99,50 
Gingival ulcerations 206 100 
Swelling and cyanosis of the tongue 205 99,50 
Oral mucous cyanosis  200 97,10 
Ulcers and necrosis of the udder 200 97,10 
Congestion of the coronary area and 
lameness 
179 86,9 
Increased weight loss 132 64,10 
Immobility 199 96,60 
 
Of the 206 sheeps with clinical signs produced by Bluetongue virus, examined during the 
study, 94.66% (n=195) showed a state of prostration, 100% (n=206) nasal muco-purulent 
discharge, 100 (n=206) edema and nasal ulcers, 97.10% (n=200) cyanosis of the oral mucosa and 
100% (n=206) with lip ulcers (fig.10). All the animals (n=206) presented circumscribed ulcers and 
necrosis on  oral mucosa, 99.5% (n=205) sialorrhea, 99.5% (n=205) swelling and cyanosis of the 
tongue, (fig.11 ), 53.4% (n=110) epiphora, 96.6% (n=199) were unable to move and 64.10% 
(n=132) showed marked weakening. 
  
Fig. 9 Decubital  ulcers, diarrhea and vulvar inflammation 

















Due to congestion and edema of the lips and tongue, the animals had a half-open oral 
cavity, from which abundant saliva dripped with foam. On the inflammatory background of the 
oral mucosa, ulcers with a diameter of 2-4 mm were observed, slightly bleeding, which is why 
sometimes the saliva was bloody and smelly. The tongue and connective tissue in the head region, 
and especially in the lips, showed swelling, which impaired the ability to eat properly. The 
examined sheep were caught performing rhythmic movements of the tongue, and after 24-48 hours, 
the tongue became strongly swollen, purple, a lesion that was the basis of the name of Bluetongue 
(fig.12). 
 
    
Fig.11 Sialorrhea, oral mucosa cyanosis and lips ulcerations 
 
Fig.12 Swelling and 
cyanosis of the 
tongue(blue tongue) 
 
Due to the muscular locations, the animals had stiff limbs, refusing to move or trying to 
move on their knees. Local edema was observed in the coronary band, but did not end with 
exongulation. No abortions were reported in pregnant sheep. 
According to the literature, in this clinical form, the mortality rate can vary between 20-
60% (Perianu, 2012). 
The symptoms of Bluetongue infection were much more attenuated in goats than in sheeps. 
In general, the disease progressed inapparently or with moderate specific symptoms, which is why 
no representative clinical picture for Bluetongue virus infections was shown, but all examined goats 
showed prostration, muco-purulent discharge, edema and ulceration. nasal and lameness and 66.6% 
(n=2) were identified with cyanosis of the oral mucosa (table 4). 
 
Fig.10 Deviation and torticollis, mucopurulent secretions, edema and nasal ulcers in 
sheep with Bluetongue 





The incidence of clinical signs and symptoms specific to Bluetongue virus infection in 
goats 
The clinical signs specific to Bluetongue virus 
infection 
Goats 
TOTAL Nr % 




Mucopurulent discharge 3 100 
Nasal edema  3 100 
Nasal ulceration  2 66,6 
Oral mucosa cyanosis 2 66,6 
Lameness  3 100 
 
The results obtained in serological surveillance correlated with the clinical and lesional 
aspects observed in ruminant species from Vrancea, Brăila, Galați and Tulcea counties, 
unequivocally demonstrate the presence of the circulating Bluetongue virus and highlighted the 
ability to spread continuously in the studied area. 
All the clinical manifestations described above evolved in the South East region of 
Romania only during 2014-2015. The infection with the Bluetongue virus is not persistent. Due to 
the pathogenicity, Bluetongue virus infection may not be diagnosed for a certain period of time, 
but during this time the disease exists and evolves, with infected animals being sources of infection 
for culicoid insects. However, according to the World Organization for Animal Health (OIE, 2020), 
from 2015 to 2020, no new outbreaks of Bluetongue have been reported in this region, most likely 
due to specific prophylactic measures previously carried out, under the supervision of the National 
Sanitary Veterinary and Food Safety Authority (ANSVSA). 
However, being a vectorial disease and because of the vectors species distribution 
changing periodically due to climate change, since 2015 the virus has spread to other regions of 
Romania (OIE, 2020). Bluetongue virus can resist and circulate for a long time among susceptible 
animal populations if climate, host, and vector conditions are met (Samy, 2016). Also, on 
02.09.2020, a singular case of Bluetongue was confirmed on clinical suspicion in an ovine animal 
(male), out of 241 animals from a non-professional holding (backyard) in Turcesti, Valcea county. 
There were tested 63 animals (60 ovines and 3 cattle) and the infection was confirmed by the Real 
Time RT-PCR test in only one animal. Disease confirmed at Institute for Diagnosis and Animal 
Health, the National Reference Laboratory. (Https://www.oie.int/wahis_2/public/wahid.php/Reviewreport/). 
In wild ruminants, the disease can develop inapparently, but the virus persists in the body 
for months or years. Through these animals, the virus can reach infected areas, such as Valcea 
County, to disease-free areas through seasonal migrations. As a result, wild ongulates can act as a 
reservoir for Bluetongue virus and play an important role in its transmission (Niedbalski, 2015). 
Also, the presence of outbreaks reported in the immediate vicinity of Romania (Bulgaria, Hungary, 
Serbia,) as well as in the countries from which domestic ruminants are purchased (Greece, Italy, 
Albania, Cyprus, etc.) (OIE, 2020), shows that, the recurrence of a Bluetongue epidemic is 
imminent and vigilant surveillance of known (Culicoides) or alternative vectors suspected of being 
involved in the transmission of Bluetongue virus is required, as well as continued passive and active 









1. Bluetongue has evolved clinically in all species of domestic ruminants in the South East 
region of Romania. 
2. The specific signs and symptoms of Bluetongue virus infection that evolved in the three 
species were similar, but the cattle presented the most complex clinical picture. 
3. The signaling of a new Bluetongue outbreak in 2020 shows us that the period of six 
years, carried out from the moment of Bluetongue signaling in Romania, is not enough for the total 
regression of the viral circulation. 
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